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Introduction: Emphysematous pyelonephritis (EPN) may be deﬁned as a severe infection of the kidney that leads to necrosis and the presence of gas in the renal paren-
chyma, surrounding tissue, and the pelvi-calyceal system. EPN occurs almost exclusively in diabetics, but may occasionally complicate obstructive uropathy in non-
diabetic patients.
Case Report: We present the case of a 45 year old male with uncontrolled diabetes mellitus who presented with acute abdominal pain and free intraperitoneal air on
abdominal radiograph, initially suggestive of hollow viscus perforation. He was found to have EPN that had ruptured into the peritoneal cavity.
Conclusion: Acute abdominal emergencies presenting with a pneumoperitoneum are not an uncommon occurrence in emergency centres throughout the world. How-
ever, rarely, patients present with the source of the pneumoperitoneum being an organ other than bowel. These patients need to be identiﬁed as soon as possible to
prevent further morbidity and mortality arising from a delay in diagnosis.Introduction: La pye´lone´phrite emphyse´mateuse (PNE) peut se de´ﬁnir comme une infection grave du rein, entrainant une ne´crose et la pre´sence de gaz dans le par-
enchyme re´nal, les tissus pe´rire´naux et le syste`me pelvis-calices re´naux. La PNE survient presque exclusivement chez les personnes diabe´tiques, mais peut parfois entrai-
ner une complication de l’uropathie obstructive chez les patients non diabe´tiques.
E´tude de cas: Nous pre´sentons dans cet article le cas d’un homme de 45 ans souffrant de diabe`te sucre´ non controˆle´ consultant pour des douleurs abdominales aigue¨s et
la pre´sence d’air libre intra-pe´ritone´al apparaissant a` la radiographie abdominale, sugge´rant dans un premier temps une perforation des visce`res creux. Il souffrait en
re´alite´ d’une PNE avec rupture dans la cavite´ pe´ritone´ale.
Conclusion: Les urgences abdominales aigue¨s associe´es a` un pneumope´ritoine ne constituent pas un cas rare dans les centres d’urgences du monde entier. Cependant, il
est rare que la source du pneumope´ritoine soit un organe autre que l’intestin chez les patients se pre´sentant. Ces patients doivent eˆtre identiﬁe´s le plus rapidement pos-
sible aﬁn d’e´viter une morbidite´ et une mortalite´ supple´mentaires associe´es a` un retard de diagnostic.African relevance
 Emphysematous pyelonephritis is a very rare and late pre-
sentation of a common disease.
 It presents late due to lack of access to healthcare and poor
patient education.
 It is more common in immunocompromised and diabetic
patients with greater mortality and morbidity.Introduction
The ﬁrst case of renal infection with a gas-forming organism
was reported in the literature in the year 1898. In 1962, Schultz
and Klorfein suggested the term emphysematous pyelonephri-tis (EPN) to stress the relationship between gas formation and
acute renal infection.1 Acute infection with Escherichia coli or
Klebsiella pneumoniae in diabetic patients or in those with uri-
nary tract obstruction is a key ﬁnding that is essential to the
development of EPN. EPN shows a female preponderance.
This is more pronounced in females with diabetes, who have
an increased incidence of asymptomatic bacteriuria that pre-
disposes to the development of pyelonephritis. EPN is a very
rare cause of pneumoperitoneum, with less than 10 cases
reported in the English literature thus far.
Case Report
A 45-year old diabetic male presented with acute abdominal
pain associated with high-grade fever, chills, rigors, and
vomiting for the prior three days. He did not have any urinary
complaints. He had no recent history of surgery, trauma, or
chest symptoms such as cough or dyspnoea. Examination
revealed a febrile (38.9 C), dehydrated, toxic, middle-aged
male. He was normotensive (BP = 110/70 mmHg) but tachy-
cardia (HR= 118 BPM). Abdominal examination revealed
Figure 1 An erect abdominal radiograph showing pneumoper-
itoneum with mottled gas shadows in the region of the left kidney.
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over the left ﬂank. He did not have features typically suggestive
of peritonitis. Cardiovascular and respiratory examinations
were unremarkable. Blood investigations revealed anaemia
(Hb = 7.4g% with microcytic hypochromic picture), leukocy-
tosis (TC = 24,000 cells/mm3) with neutrophilia (N= 91%),
and a normal platelet count (202,000 cells/mm3). His diabetic
proﬁle revealed uncontrolled glucose levels (HbA1C = 15.3%,
RBS = 249 mg/dl) without evidence of ketoacidosis. His renal
parameters were unremarkable (BU = 24 mg/dl, sCreat =
1.1 mg/dl, Na+/K+/Cl= 136/4.1/102 mg/dl).
An erect abdominal radiograph showed free intraperitoneal
air with mottled gas shadows in the region of the left kidney
(Fig. 1). Ultrasound of the abdomen demonstrated presence
of air within the parenchyma and pelvi-calyceal system of
the left kidney. Contrast-enhanced CT showed type 3B EPN
of the left kidney with moderate collections of air and ﬂuid
in the retroperitoneum and free intraperitoneal air (Fig. 2).
The right kidney was noted to be normal and there was no
demonstrable bowel pathology.
The patient was given a trial of antibiotics and percutane-
ous drainage, which failed to improve his condition. A pus cul-
ture grew E. coli. He was subjected to a laparotomy two daysFigure 2 Contrast-enhanced CT showing left sided EPN with extensi
ﬂuid in the retroperitoneum. The right kidney is noted to be normal.later with left sided nephrectomy, after which his condition
improved. He was subsequently discharged.
Discussion
Organisms classically producing urinary tract infections are
the same ones implicated in EPN, with the most common cul-
prit being E. coli.2 Patients who are not diabetic may develop
EPN in the setting of ureteric obstruction; however, the disease
often is limited in severity in such cases. Other immunosup-
pressed states or chronic kidney disease (as may occur with
polycystic kidney disease) may also predispose to the develop-
ment of EPN.
A high level of glucose in tissue and concurrent ischaemia
secondary to diabetic nephropathy has been implicated in
the pathogenesis of EPN, fuelled by the immunosuppressed
state of diabetics. The exact pathogenesis, however, remains
unclear. Intra-renal thrombi and renal infarctions may be pre-
disposing factors in non-diabetic patients.3 Clinical manifesta-
tions of EPN are those classically associated with upper
urinary tract infections, with fever and abdominal, ﬂank, or
back pain being the most commonly encountered symptoms.2
In 1970, Langston and Pﬁster described three main radio-
logical patterns that correlated with the stage of the disease.
They were ‘‘diffuse mottling of renal parenchyma, bubbly
renal parenchyma surrounded by a crescent of gas (perinephric
space), and extension through Gerota’s fascia (pararenal
space)’’. In 2000, Huang and Tseng et al proposed a more
detailed system. They deﬁned four classes in EPN on the basis
of CT ﬁndings. Gas was limited to the pelvi-calyceal system in
Class 1. Extension of the gas shadows into the renal paren-
chyma was designated to be class 2. Class 3A noted the
involvement of perinephric space and Class 3B was used to
denote involvement of the pararenal space. Cases with bilateral
disease or those with EPN in a solitary kidney were assigned to
Class 4.2
Diagnosis of EPN has classically involved radiographically
or sonographically establishing the presence of gas in the
kidney or perinephric tissue. Radiography, however, is not
very reliable as the renal gas shadow may be obscured by
gas within the surrounding colon. The value of ultrasound as
a diagnostic modality is to more indicate the presence or
absence of ureteric obstruction rather than the detection of
renal gas. However, it is often readily available and veryve destruction of the left kidney and moderate collection of air and
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is currently the preferred investigation for EPN, as it can delin-
eate the extent of disease in addition to conﬁrming the
diagnosis.5
Extensive renal parenchymal destruction has been shown to
correlate with a need for nephrectomy. Higher mortality rates
have been observed in patients with adverse prognostic factors
such as hyponatraemia, thrombocytopaenia, or renal failure at
presentation.6 Some patients (particularly non-diabetics) may
do well with conservative management with percutaneous or
open drainage with antibiotic treatment. However, early surgi-
cal intervention in the form of a nephrectomy needs to be con-
sidered in patients with extensive disease or in those who do
not substantially improve after appropriate medical treatment
and drainage. Vigorous resuscitation measures are universally
recommended, but deﬁnitive treatment still remains a matter
of debate. While some studies advocate initial nephrectomy,
other studies have shown lesser morbidity and mortality with
conservative management. Percutaneous drainage is currently
recommended as an integral part of the initial management
strategy of EPN.7,8
Atypical presentations in many cases may masquerade as
hollow viscus perforation by producing a radiographic image
of free intraperitoneal air. The clinical spectrum of hollow vis-
cus perforation is also sufﬁciently wide to encompass the pre-
sentations of other clinical conditions like a sub-phrenic
abscess or traumatic injuries across the diaphragm. A case
such as this serves to highlight the importance of ultrasonogra-
phy as a vital investigation in acute abdominal conditions with
atypical presentations. This is true especially in centres where
access to emergency CT scans is remote. In this case, the atyp-
ical presentation of a radiograph with free intraperitoneal air
but without clinically evident peritonitis led us to investigate
further with an ultrasound scan, which revealed the diagnosis
of EPN, allowing us to manage the patient better and achieve a
good outcome. Cases such as these that present late and in an
atypical manner are of critical importance in countries like
India and Sub-Saharan Africa, where access to medical careis still remote and numerous lacunae exist in the referral system
and infrastructure. These patients tend to have multiple
adverse prognostic factors at presentation, and a delayed or
inappropriate diagnosis may lead to a preventable death.
In conclusion, a high degree of clinical suspicion is neces-
sary to diagnose this particular subset of EPN. Vigorous resus-
citation measures are universally recommended, but deﬁnitive
treatment still remains a matter of debate.
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